We aim to present the data of patients who underwent appendectomy due to acute appendicitis, and incidental carcinoid tumor was detected on pathology.
INTRODUCTION
Primary appendix neoplasm is a rare pathology found in 0.5-1% of all appendectomy specimens. Carcinoid tumors represent more than 50% of appendix neoplasms that demonstrate no specific clinical presentation and present as acute appendicitis. They are usually diagnosed incidentally after appendectomy. Most carcinoid tumors are located at the tip of the appendix, and they are usually less than1 cm but rarely larger than 2 cm in diameter. [1, 2] In the present study, we reported a series of 12 appendiceal carcinoid tumors detected after emergency appendectomy at our clinic.
MATERIALS AND METHODS
Patients who had undergone appendectomy for acute appendicitis at Inonu University, Department of General Surgery between January 1999 and September 2018 were reviewed retrospectively. Patients with a diagnosis of carcinoid tumor appendectomy in addition to other operations were excluded from this study. Twelve of which (0.43%) were found to have histological evidence of carcinoid tumor of the appendix. These 12 patients comprised 4 (33.3%) males and 8 (66.7%) females, with a median age of 37.5 years (range, 21-60 years). All patients presented with clinical and radiological appendicitis. Ten patients had localized (right lower quadrant) pain, and the other two patients had generalized pain. Tenderness and rebound were detected in the right lower quadrant in all patients. Ultrasonography (USG) was used as radiological imaging. Demographic data, symptoms, physical examination findings, follow-up time of patients, and preoperative abdominal ultrasonography findings and the indication for operation are summarized in Table 1 .
Histologically, in 10 (83.4%) patients tumors were located at the tip of the appendix, in one patient it was in the middle, and the other one was at the base of the appendix, with a median diameter of 0.7 cm (range: 0.1-2.5 cm). While in 4 (33.3%) patients, the mesoappendix was invaded. Submucosal involvement was demonstrated histologically in six (50%) patients and the invasion of muscularis propria was detected in the other two (16.7%) patients. Mitotic index and Ki67 levels were <2 in all patients.
Open appendectomy was performed in all patients. In one patient, who had a diameter of 2.5 cm tumor and mesoappendix invasion, right hemicolectomy was performed in the second operation. In this patient, cecal tumor infiltration was detected on histopathological examination. The other two patients with a tumor diameter of 1.2 and 1 cm who had mesoappendix invasion did not accept right hemicolectomy. In these two patients, the follow-up time without recurrences or metastasis was 22 and 42 months, respectively. The median follow-up period was 41.5 months (range: 22-49). The histopathologic results and operation types of patients were summarized in Table 2 .
DISCUSSION
Appendiceal tumors are rare clinical condition and rarely associated with the manifestation of clinical symptomatology. Thus, they are detected incidentally either during surgery or generally after pathological examination of a resected appendix specimen. The most often type of appendiceal malignancy is a carcinoid tumor that accounts for about 60% of all appendiceal tumors. The incidence of appendiceal carcinoid tumor is 0.30%-2.27% in patients undergoing an appendectomy. [3] In this study, none of the patients had a suspicion of appendix carcinoid tumor preoperatively and the incidence of appendiceal carcinoid tumor was 0.43% in patients who underwent an emergency appendectomy. The median age (37.5 years) of the patient in our study is in agreement with a report of a consecutive series of 1570 appendectomies, where the mean age of appendiceal carcinoid tumor patients was 42.2 years. [4] Appendiceal carcinoid tumors are generally diagnosed more often among female than in male patients. [5] [6] [7] Similar to these studies, our study showed that the female to male ratio was 2:1.
Most of the appendiceal carcinoid tumor is located at the tip of the appendix, and majority of the cases are smaller than 1 cm. The malign potential of carcinoid tumors is directly related to tumors size, and metastasis is very rare for the tumors smaller than 1 cm. [8] In the present study, the tumors were localized at the tip of the appendix at a rate of 83.4% with a median diameter of 0.7 cm (range: 0.1-2.5).
Generally, appendiceal carcinoid tumors are asymptomatic, difficult to diagnose because of no classic symptoms specifically attributed to a tumor, presented as acute appendicitis and incidentally found on histopathological examination. [9, 10] In our study, also all patients were diagnosed with acute appendicitis preoperatively, however, appendiceal carcinoid tumor was detected on histopathological examination.
The prognosis and treatment of appendiceal carcinoid tumors are associated with tumor size and location, depth of invasion, mitotic and Ki67 index, presence of perineural and lymphovascular invasion. The tumor with a diameter >2 cm is rare (<10%), but has up to 40% risk for systematic dissemination. In these tumors, right hemicolectomy should be performed. [11] Because of the long-term risk of recurrence, right hemicolectomy should also be considered in carcinoids 1-2 cm in size, if the following factors are present: involvement of the mesoappendix, demonstrable angioinvasion, apparent high proliferative index and Ki67 level, tumor located at the base of the appendix with positive margins, and in younger patients with positive lymph nodes. If tumor size <1 cm, appendectomy is enough for a cure. [12, 13] In the present study, in seven patients who had <1 cm tumor size and in 2 patients had >1 cm tumor size without mesoappendix invasion. Thus, appendectomy was performed. In one patient with 2.5 cm tumor and mesoappendix invasion, right hemicolectomy was performed, but two patients with >1 cm tumor and mesoappendix invasion did not accept right hemicolectomy. However, in these two patients, no recurrence or metastasis was not detected during followup of 22 and 42 months, respectively.
In conclusion, this study reports the frequency and outcomes of incidentally detected appendiceal carcinoid tumors in patients who underwent appendectomy for clinically suspected acute appendicitis. Appendiceal carcinoid tumor is a rare clinical entity and usually presented as acute appendicitis and generally diagnosed incidentally on histopathological examination. Small appendiceal carcinoid tumors (<1 cm) have an excellent prognosis after an appendectomy, while those >2 cm require hemicolectomy. Hemicolectomy should be considered in carcinoid tumors 1-2 cm in size if the mesoappendix is involved, angioinvasion is demonstrable, a high proliferative index and Ki67 level is apparent, and tumors are located at the base of the appendix with positive margins. Thus, the results of the histopathological examination are so important for deciding on additional surgical treatment and providing curative resection. Our results represent incidental carcinoid tumors, therefore; the stage of the disease was rather early, and the results were good without a major operation. Therefore, early diagnosis and low threshold for appendectomy in any individual from any age group are essential to obtain a cure.
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